Summary: In order to clarify the incidence of the delta agent among hepatocellular carcinomas (HCCs) in Kurume, where the hepatitis B infection and its related HC.C are most prevalent in Japan, liver tissues from sero hepatitis B surface antigen-positive autopsy cases, with or without HCC, were immunohistochemically investigated for detection of the delta antigen. Only one patient (1.7%) among 58 patients with HCC was found to have deltaantigen in the nuclei in the hepatocytes, which were diffusely distributed throughout the non-cancerous liver. None of 26 patients with liver cirrhosis showed delta-antigen in the liver tissue. The incidence is so low that the delta agent is unlikely to have a role in the development of HCC in our areas.
Introduction
The delta agent, first described in Italy, has been found around the world, although with varying incidence in different geographical regions (Rizzetto et al. 1980) . Southeast Asia is an area where hepatitis B carriers are frequently found. However, there are only a few reports of delta infection there, suggesting low incidence of delta infection (Rizzetto et al. 1980; Omata et al. 1985; Govindarajan et al. 1989; Y no et al. 989) . It has also been reported that the incidence of delta infection in Japan is very low (less than 2%) in hepatitis B surface antigen (HBsAg) positive patients with acute or chronic liver disease (Rizzetto et al. 1980; Omata et al. 1985; Yano et al. 1989 two Japanese patients with HCC related to delta agent were reported so far (Yano et al. 1989) , and no histological investigations of the delta antigen in a large number of HCC have been carried out in Japan. The aim of this study is to clarify the prevalence of the delta agent among Japanese patients with HCC.
Materials and Methods

Patients
Liver specimens from autopsied patients with positive HBsAg in serum were collected from the autopsy file of the Department of Pathology of Kurume University School of Medicine for the past 14 years (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) . HBsAg was measured by the reversed passive hemagglutination (PHA) method (Abbott, Lab, North Chicago, IL). The delta-antigen in the liver tissue was studied in 84 HBsAg seropositive patients with chronic liver diseases. They consisted of 26 patients with liver cirrhosis and 78 patients with liver cirrhosis associated with HCC. There were 82 males and 22 females with a mean age of 59.7 years. None was a known intravenous drug user or homosexual.
Immunohistochemistry
One or two liver tissue specimens contained a tumor taken from a formalinfixed autopsy liver.
The liver sections were embedded in paraffin, cut into thin sections, and stained for delta-antigen using indirect immunoperoxidase and peroxidase-antiperoxidase techniques (Dako Co., Santa Barbara, CA) as previously described in detail (Govindarajan et al. 1984a The autopsy revealed that the liver, weighing 1400 g, showed advanced cirrhosis of mixed nodular type complicated with HCC. Deltaantigen was positively stained in the nuclei of the hepatocytes, which were diffusely scattered throughout the non-cancerous liver. No delta-antigen was observed in HCC. The liver in non-cancerous regions also showed unevenly distributed hepatitis B core antigen-positive hepatocytes.
Discussion
This retrospective investigation shows low frequency of intrahepatic delta-antigen in livers with or without HCC. This indicates that the HDV does not have significant role i n the development of HCC in most cases in the Kurume area. Our finding of low prevalence of intrahepatic delta-antigen i n HCC is i n agreement with other studies using immunohistochemistry (Craxi et al. 1983; Hadziyannis et al. 1983; Govindarajan et al. 1984b ). In the United State, intrahepatic delta-antigen was found in only one of 39 specimens bearing HCC (Govindarajan et al. 1984b) , and in Greece it was present in 3 of 24 carriers with HCC (Hadziyannis et al. 1983) . In a series from Italy, the antigen was absent in 18 cases of HCC (Craxi et al. 1983 ).
Thus, there appears to be a low correlation between the presence of intrahepatic delta-antigen and HCC in those areas where high prevalence of HDV infection was reported.
However, more recent studies in a larger number of cases have shown a comparable prevalence of anti-HDV in patients with HCC and chronic liver disease (Ponzetto et al. 1988; Oliveri et al. 1991) . Further investigations are needed to clarify the relationship between the importance of delta infection and development of HCC. It is of interest that the delta-antigen positive patient in our series died at age of 41 which was about 20 years younger than most patients with HCC in our autopsy cases, with an average age of 61.7 years. It is suggested that patients may die earlier due to aggravation of the cirrhotic liver disease process by the delta agent superinfection before HCC develops (Pagliaro et al. 1983) . Recently, Oliveri (1991) reported that patients with HCC and HDV infection were significantly younger than those with HCC but lacking the HDV infection.
They speculated that the rapid establishment of liver cirrhosis caused by HDV superinfection may function as an indirect promoting factor of the early development of HCC. risk of introduction of the HDV into the Japanese population is increasing, and because of its strong inf ectivity, may lead to epidemic outbreak of HDV infection. An outbreak of the HDV infection in an isolated setting with a high HBV carrier rate was reported among Yucpa Indians in western Venezuela (Hadler et al. 1984) and in another part of South America (Buitrago et al. 1986 
